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Appendix Table 1: Total number of site years by cause and source type, cause of death estimates, 1990-2016, Brazil

Level Cause Vital Registration Verbal Autopsy Surveillance Sibling History Survey/Census Cancer Registry Police Records

0 All causes 683 2 196 252

1

Communicable, maternal, 

neonatal, and nutritional 

diseases 683 2 196

2 HIV/AIDS and tuberculosis 683

3 Tuberculosis 683

4
Drug-susceptible tuberculosis

683

4

Multidrug-resistant 

tuberculosis without extensive 

drug resistance 545

4

Extensively drug-resistant 

tuberculosis

3 HIV/AIDS 683

4

Drug-susceptible HIV/AIDS - 

Tuberculosis 546

4

Multidrug-resistant HIV/AIDS - 

Tuberculosis without extensive 

drug resistance

4

Extensively drug-resistant 

HIV/AIDS - Tuberculosis

4

HIV/AIDS resulting in other 

diseases 683

2

Diarrhea, lower respiratory, and 

other common infectious 

diseases 683 2

3 Diarrheal diseases 683 2

3 Intestinal infectious diseases 682

4 Typhoid fever 682

4 Paratyphoid fever 682

4

Other intestinal infectious 

diseases 682

3 Lower respiratory infections 683 2

3 Upper respiratory infections 682

3 Otitis media 680

3 Meningitis 683 1

4 Pneumococcal meningitis 683

4
H influenzae type B meningitis

683

4 Meningococcal meningitis 683

4 Other meningitis 683

3 Encephalitis 683

3 Diphtheria 672

3 Whooping cough 677

3 Tetanus 682 1

3 Measles 683

3 Varicella and herpes zoster 683

2

Neglected tropical diseases and 

malaria 683

3 Malaria 680

3 Chagas disease 683

3 Leishmaniasis 682

4 Visceral leishmaniasis 682

3 African trypanosomiasis 679

3 Schistosomiasis 680

3 Cysticercosis 680

3 Cystic echinococcosis 680

3 Dengue 680

3 Yellow fever 680

3 Rabies 680

3
Intestinal nematode infections

682

4 Ascariasis 682

3 Ebola 3

3 Zika virus 545

3

Other neglected tropical 

diseases 680

2 Maternal disorders 683 196



3 Maternal hemorrhage 680

3

Maternal sepsis and other 

maternal infections 681

3

Maternal hypertensive 

disorders 678

3

Maternal obstructed labor and 

uterine rupture 680

3

Maternal abortion, miscarriage, 

and ectopic pregnancy
682

3 Indirect maternal deaths 649

3 Late maternal deaths 504

3

Maternal deaths aggravated by 

HIV/AIDS 683 196

3 Other maternal disorders 681

2 Neonatal disorders 683 2

3

Neonatal preterm birth 

complications 683 1

3

Neonatal encephalopathy due 

to birth asphyxia and trauma
683 1

3

Neonatal sepsis and other 

neonatal infections 682

3

Hemolytic disease and other 

neonatal jaundice 683

3 Other neonatal disorders 683

2 Nutritional deficiencies 683 1

3 Protein-energy malnutrition 683

3 Iodine deficiency 127

3 Iron-deficiency anemia 683

3
Other nutritional deficiencies

683

2

Other communicable, maternal, 

neonatal, and nutritional 

diseases 683 1

3

Sexually transmitted diseases 

excluding HIV 683

4 Syphilis 680

4 Chlamydial infection 683

4 Gonococcal infection 683

4

Other sexually transmitted 

diseases 683

3 Hepatitis 682 1

4 Acute hepatitis A 682

4 Hepatitis B 681

4 Hepatitis C 679

4 Acute hepatitis E 679

3 Other infectious diseases 683

1 Non-communicable diseases 683 2 252

2 Neoplasms 683 252

3 Lip and oral cavity cancer 683 245

3 Nasopharynx cancer 683 223

3 Other pharynx cancer 683 242

3 Esophageal cancer 683 245

3 Stomach cancer 683 247

3 Colon and rectum cancer 683 247

3 Liver cancer 683 246

4
Liver cancer due to hepatitis B

4
Liver cancer due to hepatitis C

4
Liver cancer due to alcohol use

4

Liver cancer due to other 

causes

3

Gallbladder and biliary tract 

cancer 683 242

3 Pancreatic cancer 683 244

3 Larynx cancer 683 244

3

Tracheal, bronchus, and lung 

cancer 683 247



3 Malignant skin melanoma 683 247

3 Non-melanoma skin cancer 683

4

Non-melanoma skin cancer 

(squamous-cell carcinoma) 683

3 Breast cancer 683 247

3 Cervical cancer 683 247

3 Uterine cancer 683 246

3 Ovarian cancer 683 247

3 Prostate cancer 683 247

3 Testicular cancer 683 233

3 Kidney cancer 683 244

3 Bladder cancer 683 244

3

Brain and nervous system 

cancer 683 246

3 Thyroid cancer 683 244

3 Mesothelioma 546

3 Hodgkin lymphoma 683 241

3 Non-Hodgkin lymphoma 683 246

3 Multiple myeloma 683 239

3 Leukemia 683 252

4 Acute lymphoid leukemia 683 243

4 Chronic lymphoid leukemia 683 230

4 Acute myeloid leukemia 683 239

4 Chronic myeloid leukemia 683 242

4 Other leukemia 683 241

3 Other neoplasms 683 252

2 Cardiovascular diseases 683

3 Rheumatic heart disease 683

3 Ischemic heart disease 683

3 Cerebrovascular disease 683

4 Ischemic stroke 683

4 Hemorrhagic stroke 683

3 Hypertensive heart disease 683

3

Cardiomyopathy and 

myocarditis 683

4 Myocarditis 683

4 Alcoholic cardiomyopathy 683

4 Other cardiomyopathy 683

3 Atrial fibrillation and flutter 680

3 Aortic aneurysm 683

3 Peripheral artery disease 675

3 Endocarditis 683

3

Other cardiovascular and 

circulatory diseases 683

2 Chronic respiratory diseases 683

3

Chronic obstructive pulmonary 

disease 683

3 Pneumoconiosis 682

4 Silicosis 681

4 Asbestosis 682

4
Coal workers pneumoconiosis

681

4 Other pneumoconiosis 681

3 Asthma 682

3

Interstitial lung disease and 

pulmonary sarcoidosis 682

3

Other chronic respiratory 

diseases 683

2

Cirrhosis and other chronic 

liver diseases 683

3

Cirrhosis and other chronic 

liver diseases due to hepatitis B

3

Cirrhosis and other chronic 

liver diseases due to hepatitis C

3

Cirrhosis and other chronic 

liver diseases due to alcohol 

use



3

Cirrhosis and other chronic 

liver diseases due to other 

causes

2 Digestive diseases 683

3 Peptic ulcer disease 683

3 Gastritis and duodenitis 683

3 Appendicitis 683

3

Paralytic ileus and intestinal 

obstruction 683

3

Inguinal, femoral, and 

abdominal hernia 683

3 Inflammatory bowel disease 683

3 Vascular intestinal disorders 682

3

Gallbladder and biliary 

diseases 683

3 Pancreatitis 683

3 Other digestive diseases 683

2 Neurological disorders 683

3

Alzheimer disease and other 

dementias 678

3 Parkinson disease 679

3 Epilepsy 682

3 Multiple sclerosis 572

3 Motor neuron disease 681

3
Other neurological disorders

683

2

Mental and substance use 

disorders 683

3 Alcohol use disorders 683

3 Drug use disorders 683

4 Opioid use disorders 683

4 Cocaine use disorders 682

4 Amphetamine use disorders 682

4 Other drug use disorders 682

3 Eating disorders 678

4 Anorexia nervosa 678

4 Bulimia nervosa 665

2

Diabetes, urogenital, blood, 

and endocrine diseases 683

3 Diabetes mellitus 683

3 Acute glomerulonephritis 683

3 Chronic kidney disease 683

4

Chronic kidney disease due to 

diabetes mellitus 683

4

Chronic kidney disease due to 

hypertension 683

4

Chronic kidney disease due to 

glomerulonephritis 683

4

Chronic kidney disease due to 

other causes 683

3

Urinary diseases and male 

infertility 683

4

Interstitial nephritis and urinary 

tract infections 683

4 Urolithiasis 683

4 Other urinary diseases 683

3 Gynecological diseases 683

4 Uterine fibroids 683

4
Polycystic ovarian syndrome

591

4 Endometriosis 613

4 Genital prolapse 663

4
Other gynecological diseases

683

3

Hemoglobinopathies and 

hemolytic anemias 683

4 Thalassemias 683

4 Sickle cell disorders 683

4 G6PD deficiency 59

4

Other hemoglobinopathies and 

hemolytic anemias 681



3

Endocrine, metabolic, blood, 

and immune disorders
683

2 Musculoskeletal disorders 683

3 Rheumatoid arthritis 681

3

Other musculoskeletal 

disorders 683

2

Other non-communicable 

diseases 683 2

3 Congenital birth defects 683 2

4 Neural tube defects 683

4 Congenital heart anomalies 683

4 Orofacial clefts 582

4 Down syndrome 678

4

Other chromosomal 

abnormalities 679

4

Congenital musculoskeletal 

and limb anomalies 678

4

Urogenital congenital 

anomalies 682

4
Digestive congenital anomalies

683

4
Other congenital birth defects

683

3

Skin and subcutaneous 

diseases 683

4 Cellulitis 683

4 Pyoderma 683

4 Decubitus ulcer 680

4

Other skin and subcutaneous 

diseases 680

3
Sudden infant death syndrome

553

1 Injuries 683

2 Transport injuries 683

3 Road injuries 683

4 Pedestrian road injuries 683

4 Cyclist road injuries 683

4 Motorcyclist road injuries 683

4 Motor vehicle road injuries 683

4 Other road injuries 683

3 Other transport injuries 683

2 Unintentional injuries 683

3 Falls 683

3 Drowning 683

3
Fire, heat, and hot substances

683

3 Poisonings 683

3
Exposure to mechanical forces

683

4
Unintentional firearm injuries

683

4 Unintentional suffocation 683

4

Other exposure to mechanical 

forces 683

3

Adverse effects of medical 

treatment 683

3 Animal contact 683

4 Venomous animal contact 683

4
Non-venomous animal contact

683

3 Foreign body 683

4

Pulmonary aspiration and 

foreign body in airway 683

4
Foreign body in other body part

682

3

Environmental heat and cold 

exposure 683

3 Other unintentional injuries 683

2

Self-harm and interpersonal 

violence 683



3 Self-harm 683

4 Self-harm by firearm 683

4

Self-harm by other specified 

means 683

3 Interpersonal violence 683

4 Physical violence by firearm 683

4

Physical violence by sharp 

object 683

4

Physical violence by other 

means 683

2

Forces of nature, conflict and 

terrorism, and executions and 

police conflict
683

3 Exposure to forces of nature 681

3 Conflict and terrorism 683

3
Executions and police conflict

668



Appendix Table 2: Data used in Brazil non-fatal estimates, GBD 2016 
Cause Citation Coverage Years Data type

HIV/AIDS and tuberculosis

World Health Organization (WHO). WHO Tuberculosis Case Notifications. Geneva, 

Switzerland: World Health Organization (WHO). Global 2003-2014 Epi surveillance

Tuberculosis

Institute for Health Metrics and Evaluation (IHME). IHME GBD 2015 DisMod HIV-TB Corrected 

Cause-specific Mortality Rate Estimates. Global 1990-2016 Modeled data

Tuberculosis

Institute for Health Metrics and Evaluation (IHME). IHME GBD 2015 DisMod All Causes Excess 

Mortality Estimates. Global 2000-2015 Modeled data

Tuberculosis

Camacho LA, Klein CH. [Risk of tubercular infection among schoolchildren with high BCG 

coverage]. . 1990; 108(2): 100–12. 1986 Scientific literature

Tuberculosis Ministry of Health (Brazil). Brazil Information System for Notifiable Diseases 2010. Country 2010 Epi surveillance

Tuberculosis Ministry of Health (Brazil). Brazil Information System for Notifiable Diseases 2013. Country 2013 Epi surveillance

Tuberculosis Ministry of Health (Brazil). Brazil Information System for Notifiable Diseases 2006. Country 2006 Epi surveillance

Tuberculosis

World Health Organization (WHO). WHO Tuberculosis Case Notifications. Geneva, 

Switzerland: World Health Organization (WHO). Global 2000-2015 Epi surveillance

Tuberculosis

Bierrenbach AL, Floyd S, Cunha SC, Dourado I, Barreto ML, Pereira SM, Hijjar MA, Rodrigues 

LC. A comparison of dual skin test with mycobacterial antigens and tuberculin skin test alone 

in estimating prevalence of Mycobacterium tuberculosis infection from population surveys. . 

2003; 7(4): 312–319. 1998 Scientific literature

Multidrug-resistant tuberculosis without extensive 

drug resistance

World Health Organization (WHO). WHO Global Project on Anti-Tuberculosis Drug Resistance 

Surveillance Data 1988-2015. Global 2008 Survey

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1988. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1988 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2005. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2005 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1989. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1989 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2004. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2004 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1990. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1990 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2003. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2003 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1991. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1991 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2006. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2006 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1992. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1992 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1987. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1987 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2001. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2001 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1993. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1993 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2000. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2000 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1994. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1994 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1999. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1999 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1995. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1995 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1998. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1998 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2002. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2002 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2007. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2007 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1984. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1984 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2008. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2008 Vital registration

HIV/AIDS Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2015. Country 2015 Vital registration

HIV/AIDS

Carriquiry G, Fink V, Koethe JR, Giganti MJ, Jayathilake K, Blevins M, Cahn P, Grinsztejn B, 

Wolff M, Pape JW, Padgett D, Madero JS, Gotuzzo E, McGowan CC, Shepherd BE. Mortality 

and loss to follow-up among HIV-infected persons on long-term antiretroviral therapy in Latin 

America and the Caribbean. . 2015; 18: 20016. 2000-2014 Scientific literature

HIV/AIDS Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2014. Country 2014 Vital registration

HIV/AIDS

Tuboi SH, Schechter M, McGowan CC, Cesar C, Krolewiecki A, Cahn P, Wolff M, Pape JW, 

Padgett D, Madero JS, Gotuzzo E, Masys DR, Shepherd BE. Mortality during the first year of 

potent antiretroviral therapy in HIV-1-infected patients in 7 sites throughout Latin America 

and the Caribbean. . 2009; 51(5): 615-23. 1996-2007 Scientific literature

HIV/AIDS

Koenig SP, Rodriguez LA, Bartholomew C, Edwards A, Carmichael TE, Barrow G, Cabié A, 

Hunter R, Vasquez-Mora G, Quava-Jones A, Adomakoh N, Peter Figueroa J, Liautaud B, Torres 

M, Pape JW. Long-term antiretroviral treatment outcomes in seven countries in the 

Caribbean. . 2012; 59(4): e60-71. 1998-2008 Scientific literature

HIV/AIDS

Brinkhof MWG, Dabis F, Myer L, Bangsberg DR, Boulle A, Nash D, Schechter M, Laurent C, 

Keiser O, May M, Sprinz E, Egger M, Anglaret X, ART-LINC, IeDEA. Early loss of HIV-infected 

patients on potent antiretroviral therapy programmes in lower-income countries. . 2008; 

86(7): 559-67. 2000-2004 Scientific literature

HIV/AIDS

Luz PM, Bruyand M, Ribeiro S, Bonnet F, Moreira RI, Hessamfar M, Campos DP, Greib C, 

Cazanave C, Veloso VG, Dabis F, Grinsztejn B, Chêne G, IPEC/FIOCRUZ Cohort and the 

Aquitaine ANRS C03 Study Group. AIDS and non-AIDS severe morbidity associated with 

hospitalizations among HIV-infected patients in two regions with universal access to care and 

antiretroviral therapy, France and Brazil, 2000-2008: hospital-based cohort studies. . 2014; 

278. 2000-2008 Scientific literature

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2013. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2013 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1981. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1981 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2012. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2012 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1982. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1982 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2011. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2011 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1983. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1983 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2010. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2010 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1996. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1996 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2009. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2009 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1985. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1985 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1986. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1986 Vital registration

HIV/AIDS

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1997. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1997 Vital registration

Multidrug-resistant HIV/AIDS - Tuberculosis 

without extensive drug resistance

World Health Organization (WHO). WHO Global Project on Anti-Tuberculosis Drug Resistance 

Surveillance Data 1988-2015. Global 2008 Survey

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1997. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1997 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2008. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2008 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1984. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1984 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2009. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2009 Vital registration



HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1983. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1983 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1982. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1982 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2011. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2011 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1981. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1981 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2012. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2012 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1996. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1996 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2013. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2013 Vital registration

HIV/AIDS resulting in other diseases

Luz PM, Bruyand M, Ribeiro S, Bonnet F, Moreira RI, Hessamfar M, Campos DP, Greib C, 

Cazanave C, Veloso VG, Dabis F, Grinsztejn B, Chêne G, IPEC/FIOCRUZ Cohort and the 

Aquitaine ANRS C03 Study Group. AIDS and non-AIDS severe morbidity associated with 

hospitalizations among HIV-infected patients in two regions with universal access to care and 

antiretroviral therapy, France and Brazil, 2000-2008: hospital-based cohort studies. . 2014; 

278. 2000-2008 Scientific literature

HIV/AIDS resulting in other diseases

Brinkhof MWG, Dabis F, Myer L, Bangsberg DR, Boulle A, Nash D, Schechter M, Laurent C, 

Keiser O, May M, Sprinz E, Egger M, Anglaret X, ART-LINC, IeDEA. Early loss of HIV-infected 

patients on potent antiretroviral therapy programmes in lower-income countries. . 2008; 

86(7): 559-67. 2000-2004 Scientific literature

HIV/AIDS resulting in other diseases

Koenig SP, Rodriguez LA, Bartholomew C, Edwards A, Carmichael TE, Barrow G, Cabié A, 

Hunter R, Vasquez-Mora G, Quava-Jones A, Adomakoh N, Peter Figueroa J, Liautaud B, Torres 

M, Pape JW. Long-term antiretroviral treatment outcomes in seven countries in the 

Caribbean. . 2012; 59(4): e60-71. 1998-2008 Scientific literature

HIV/AIDS resulting in other diseases

Tuboi SH, Schechter M, McGowan CC, Cesar C, Krolewiecki A, Cahn P, Wolff M, Pape JW, 

Padgett D, Madero JS, Gotuzzo E, Masys DR, Shepherd BE. Mortality during the first year of 

potent antiretroviral therapy in HIV-1-infected patients in 7 sites throughout Latin America 

and the Caribbean. . 2009; 51(5): 615-23. 1996-2007 Scientific literature

HIV/AIDS resulting in other diseases Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2014. Country 2014 Vital registration

HIV/AIDS resulting in other diseases

Carriquiry G, Fink V, Koethe JR, Giganti MJ, Jayathilake K, Blevins M, Cahn P, Grinsztejn B, 

Wolff M, Pape JW, Padgett D, Madero JS, Gotuzzo E, McGowan CC, Shepherd BE. Mortality 

and loss to follow-up among HIV-infected persons on long-term antiretroviral therapy in Latin 

America and the Caribbean. . 2015; 18: 20016. 2000-2014 Scientific literature

HIV/AIDS resulting in other diseases Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2015. Country 2015 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1985. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1985 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2007. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2007 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2010. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2010 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2006. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2006 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1994. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1994 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1999. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1999 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1993. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1993 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1986. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1986 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2000. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2000 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1992. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1992 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1995. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1995 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1991. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1991 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2001. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2001 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1990. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1990 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2003. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2003 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1989. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1989 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2004. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2004 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1988. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1988 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2005. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2005 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1987. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 1987 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 2002. Rio de Janeiro, 

Brazil: Ministry of Health (Brazil). Country 2002 Vital registration

HIV/AIDS resulting in other diseases

Ministry of Health (Brazil). Brazil Mortality Information System - Deaths 1998. Rio de Janeiro, 
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Ministry of Health (Brazil). Brazil Hospital Information System 1997. Rio de Janeiro, Brazil: 

Ministry of Health (Brazil). Country 1993-1997 Administrative record

Adverse effects of medical treatment Ministry of Health (Brazil). Brazil Hospital Information System 2013-2014. 2013-2017 Administrative record

Adverse effects of medical treatment Ministry of Health (Brazil). Brazil Hospital Information System 2008-2012. 2008-2012 Administrative record

Adverse effects of medical treatment

Brazilian Institute of Geography and Statistics (IBGE), Ministry of Health (Brazil), Ministry of 

Planning, Budget, and Management (Brazil). Brazil National Health Survey 2013. Rio de 

Janeiro, Brazil: Brazilian Institute of Geography and Statistics (IBGE). Country 2013-2014 Survey

Adverse effects of medical treatment Ministry of Health (Brazil). Brazil Hospital Information System 2003-2007. 2003-2007 Administrative record

Adverse effects of medical treatment Brazil World Health Survey 2003 Country 2002-2003 Survey

Adverse effects of medical treatment

Health Institute (São Paulo, Brazil), State University of Campinas, São Paulo Municipal Health 

Department, São Paulo State University, University of São Paulo. Brazil - São Paulo Health 

Survey 2008-2009. São Paulo 2002-2008 Survey

Animal contact Ministry of Health (Brazil). Brazil Hospital Information System 2013-2014. 2013-2017 Administrative record

Animal contact Ministry of Health (Brazil). Brazil Hospital Information System 2008-2012. 2008-2012 Administrative record

Animal contact

Ministry of Health (Brazil). Brazil Hospital Information System 1997. Rio de Janeiro, Brazil: 

Ministry of Health (Brazil). Country 1993-1997 Administrative record

Animal contact Ministry of Health (Brazil). Brazil Hospital Information System 1998-2002. 1998-2002 Administrative record

Animal contact

Health Institute (São Paulo, Brazil), State University of Campinas, São Paulo Municipal Health 

Department, São Paulo State University, University of São Paulo. Brazil - São Paulo Health 

Survey 2008-2009. São Paulo 2002-2008 Survey

Animal contact

Brazilian Institute of Geography and Statistics (IBGE), Ministry of Health (Brazil), Ministry of 

Planning, Budget, and Management (Brazil). Brazil National Health Survey 2013. Rio de 

Janeiro, Brazil: Brazilian Institute of Geography and Statistics (IBGE). Country 2013-2014 Survey

Animal contact Brazil World Health Survey 2003 Country 2002-2003 Survey

Animal contact Ministry of Health (Brazil). Brazil Hospital Information System 2003-2007. 2003-2007 Administrative record

Venomous animal contact

Ministry of Health (Brazil). Brazil Hospital Information System 1997. Rio de Janeiro, Brazil: 

Ministry of Health (Brazil). Country 1993-1997 Administrative record

Venomous animal contact Brazil World Health Survey 2003 Country 2002-2003 Survey

Venomous animal contact Ministry of Health (Brazil). Brazil Hospital Information System 2008-2012. 2008-2012 Administrative record

Venomous animal contact

Brazilian Institute of Geography and Statistics (IBGE), Ministry of Health (Brazil), Ministry of 

Planning, Budget, and Management (Brazil). Brazil National Health Survey 2013. Rio de 

Janeiro, Brazil: Brazilian Institute of Geography and Statistics (IBGE). Country 2013-2014 Survey

Venomous animal contact Ministry of Health (Brazil). Brazil Hospital Information System 2013-2014. 2013-2017 Administrative record

Venomous animal contact Ministry of Health (Brazil). Brazil Hospital Information System 1998-2002. 1998-2002 Administrative record

Venomous animal contact

Health Institute (São Paulo, Brazil), State University of Campinas, São Paulo Municipal Health 

Department, São Paulo State University, University of São Paulo. Brazil - São Paulo Health 

Survey 2008-2009. São Paulo 2002-2008 Survey

Venomous animal contact Ministry of Health (Brazil). Brazil Hospital Information System 2003-2007. 2003-2007 Administrative record

Non-venomous animal contact

Health Institute (São Paulo, Brazil), State University of Campinas, São Paulo Municipal Health 

Department, São Paulo State University, University of São Paulo. Brazil - São Paulo Health 

Survey 2008-2009. São Paulo 2002-2008 Survey

Non-venomous animal contact Ministry of Health (Brazil). Brazil Hospital Information System 1998-2002. 1998-2002 Administrative record

Non-venomous animal contact Brazil World Health Survey 2003 Country 2002-2003 Survey

Non-venomous animal contact Ministry of Health (Brazil). Brazil Hospital Information System 2008-2012. 2008-2012 Administrative record

Non-venomous animal contact Ministry of Health (Brazil). Brazil Hospital Information System 2013-2014. 2013-2017 Administrative record

Non-venomous animal contact

Ministry of Health (Brazil). Brazil Hospital Information System 1997. Rio de Janeiro, Brazil: 

Ministry of Health (Brazil). Country 1993-1997 Administrative record

Non-venomous animal contact

Brazilian Institute of Geography and Statistics (IBGE), Ministry of Health (Brazil), Ministry of 

Planning, Budget, and Management (Brazil). Brazil National Health Survey 2013. Rio de 

Janeiro, Brazil: Brazilian Institute of Geography and Statistics (IBGE). Country 2013-2014 Survey

Non-venomous animal contact Ministry of Health (Brazil). Brazil Hospital Information System 2003-2007. 2003-2007 Administrative record

Pulmonary aspiration and foreign body in airway Ministry of Health (Brazil). Brazil Hospital Information System 2003-2007. 2003-2007 Administrative record



Pulmonary aspiration and foreign body in airway

Ministry of Health (Brazil). Brazil Hospital Information System 1997. Rio de Janeiro, Brazil: 

Ministry of Health (Brazil). Country 1993-1997 Administrative record

Pulmonary aspiration and foreign body in airway Ministry of Health (Brazil). Brazil Hospital Information System 2008-2012. 2008-2012 Administrative record

Pulmonary aspiration and foreign body in airway Ministry of Health (Brazil). Brazil Hospital Information System 1998-2002. 1998-2002 Administrative record

Pulmonary aspiration and foreign body in airway

Health Institute (São Paulo, Brazil), State University of Campinas, São Paulo Municipal Health 

Department, São Paulo State University, University of São Paulo. Brazil - São Paulo Health 

Survey 2008-2009. São Paulo 2002-2008 Survey

Pulmonary aspiration and foreign body in airway Brazil World Health Survey 2003 Country 2002-2003 Survey

Pulmonary aspiration and foreign body in airway

Brazilian Institute of Geography and Statistics (IBGE), Ministry of Health (Brazil), Ministry of 

Planning, Budget, and Management (Brazil). Brazil National Health Survey 2013. Rio de 

Janeiro, Brazil: Brazilian Institute of Geography and Statistics (IBGE). Country 2013-2014 Survey

Pulmonary aspiration and foreign body in airway Ministry of Health (Brazil). Brazil Hospital Information System 2013-2014. 2013-2017 Administrative record

Foreign body in eyes Ministry of Health (Brazil). Brazil Hospital Information System 2003-2007. 2003-2007 Administrative record

Foreign body in eyes Ministry of Health (Brazil). Brazil Hospital Information System 1998-2002. 1998-2002 Administrative record

Foreign body in eyes Brazil World Health Survey 2003 Country 2002-2003 Survey

Foreign body in eyes

Brazilian Institute of Geography and Statistics (IBGE), Ministry of Health (Brazil), Ministry of 

Planning, Budget, and Management (Brazil). Brazil National Health Survey 2013. Rio de 

Janeiro, Brazil: Brazilian Institute of Geography and Statistics (IBGE). Country 2013-2014 Survey

Foreign body in eyes

Health Institute (São Paulo, Brazil), State University of Campinas, São Paulo Municipal Health 

Department, São Paulo State University, University of São Paulo. Brazil - São Paulo Health 

Survey 2008-2009. São Paulo 2002-2008 Survey

Foreign body in eyes Ministry of Health (Brazil). Brazil Hospital Information System 2008-2012. 2008-2012 Administrative record

Foreign body in eyes

Ministry of Health (Brazil). Brazil Hospital Information System 1997. Rio de Janeiro, Brazil: 

Ministry of Health (Brazil). Country 1993-1997 Administrative record

Foreign body in eyes Ministry of Health (Brazil). Brazil Hospital Information System 2013-2014. 2013-2017 Administrative record

Foreign body in other body part Ministry of Health (Brazil). Brazil Hospital Information System 2003-2007. 2003-2007 Administrative record

Foreign body in other body part

Brazilian Institute of Geography and Statistics (IBGE), Ministry of Health (Brazil), Ministry of 

Planning, Budget, and Management (Brazil). Brazil National Health Survey 2013. Rio de 

Janeiro, Brazil: Brazilian Institute of Geography and Statistics (IBGE). Country 2013-2014 Survey

Foreign body in other body part Ministry of Health (Brazil). Brazil Hospital Information System 2013-2014. 2013-2017 Administrative record

Foreign body in other body part

Health Institute (São Paulo, Brazil), State University of Campinas, São Paulo Municipal Health 

Department, São Paulo State University, University of São Paulo. Brazil - São Paulo Health 

Survey 2008-2009. São Paulo 2002-2008 Survey

Foreign body in other body part Ministry of Health (Brazil). Brazil Hospital Information System 2008-2012. 2008-2012 Administrative record

Foreign body in other body part

Ministry of Health (Brazil). Brazil Hospital Information System 1997. Rio de Janeiro, Brazil: 

Ministry of Health (Brazil). Country 1993-1997 Administrative record

Foreign body in other body part Ministry of Health (Brazil). Brazil Hospital Information System 1998-2002. 1998-2002 Administrative record

Foreign body in other body part Brazil World Health Survey 2003 Country 2002-2003 Survey

Environmental heat and cold exposure

Brazilian Institute of Geography and Statistics (IBGE), Ministry of Health (Brazil), Ministry of 

Planning, Budget, and Management (Brazil). Brazil National Health Survey 2013. Rio de 

Janeiro, Brazil: Brazilian Institute of Geography and Statistics (IBGE). Country 2013-2014 Survey

Environmental heat and cold exposure

Health Institute (São Paulo, Brazil), State University of Campinas, São Paulo Municipal Health 

Department, São Paulo State University, University of São Paulo. Brazil - São Paulo Health 

Survey 2008-2009. São Paulo 2002-2008 Survey

Environmental heat and cold exposure

Ministry of Health (Brazil). Brazil Hospital Information System 1997. Rio de Janeiro, Brazil: 

Ministry of Health (Brazil). Country 1993-1997 Administrative record

Environmental heat and cold exposure Ministry of Health (Brazil). Brazil Hospital Information System 2008-2012. 2008-2012 Administrative record

Environmental heat and cold exposure Ministry of Health (Brazil). Brazil Hospital Information System 1998-2002. 1998-2002 Administrative record

Environmental heat and cold exposure Ministry of Health (Brazil). Brazil Hospital Information System 2013-2014. 2013-2017 Administrative record

Environmental heat and cold exposure Brazil World Health Survey 2003 Country 2002-2003 Survey

Environmental heat and cold exposure Ministry of Health (Brazil). Brazil Hospital Information System 2003-2007. 2003-2007 Administrative record

Other unintentional injuries

Ministry of Health (Brazil). Brazil Hospital Information System 1997. Rio de Janeiro, Brazil: 

Ministry of Health (Brazil). Country 1993-1997 Administrative record

Other unintentional injuries Ministry of Health (Brazil). Brazil Hospital Information System 2013-2014. 2013-2017 Administrative record

Other unintentional injuries Ministry of Health (Brazil). Brazil Hospital Information System 2008-2012. 2008-2012 Administrative record

Other unintentional injuries

Brazilian Institute of Geography and Statistics (IBGE), Ministry of Health (Brazil), Ministry of 

Planning, Budget, and Management (Brazil). Brazil National Health Survey 2013. Rio de 

Janeiro, Brazil: Brazilian Institute of Geography and Statistics (IBGE). Country 2013-2014 Survey

Other unintentional injuries Ministry of Health (Brazil). Brazil Hospital Information System 1998-2002. 1998-2002 Administrative record

Other unintentional injuries Ministry of Health (Brazil). Brazil Hospital Information System 2003-2007. 2003-2007 Administrative record

Other unintentional injuries

Health Institute (São Paulo, Brazil), State University of Campinas, São Paulo Municipal Health 

Department, São Paulo State University, University of São Paulo. Brazil - São Paulo Health 

Survey 2008-2009. São Paulo 2002-2008 Survey

Other unintentional injuries Brazil World Health Survey 2003 Country 2002-2003 Survey

Self-harm

Brazilian Institute of Geography and Statistics (IBGE), Ministry of Health (Brazil), Ministry of 

Planning, Budget, and Management (Brazil). Brazil National Health Survey 2013. Rio de 

Janeiro, Brazil: Brazilian Institute of Geography and Statistics (IBGE). Country 2013-2014 Survey

Self-harm Ministry of Health (Brazil). Brazil Hospital Information System 2013-2014. 2013-2017 Administrative record

Self-harm Ministry of Health (Brazil). Brazil Hospital Information System 1998-2002. 1998-2002 Administrative record

Self-harm Ministry of Health (Brazil). Brazil Hospital Information System 2008-2012. 2008-2012 Administrative record

Self-harm

Health Institute (São Paulo, Brazil), State University of Campinas, São Paulo Municipal Health 

Department, São Paulo State University, University of São Paulo. Brazil - São Paulo Health 

Survey 2008-2009. São Paulo 2002-2008 Survey

Self-harm

Ministry of Health (Brazil). Brazil Hospital Information System 1997. Rio de Janeiro, Brazil: 

Ministry of Health (Brazil). Country 1993-1997 Administrative record

Self-harm Brazil World Health Survey 2003 Country 2002-2003 Survey

Self-harm Ministry of Health (Brazil). Brazil Hospital Information System 2003-2007. 2003-2007 Administrative record

Self-harm by firearm Ministry of Health (Brazil). Brazil Hospital Information System 2013-2014. 2013-2017 Administrative record

Self-harm by firearm

Brazilian Institute of Geography and Statistics (IBGE), Ministry of Health (Brazil), Ministry of 

Planning, Budget, and Management (Brazil). Brazil National Health Survey 2013. Rio de 

Janeiro, Brazil: Brazilian Institute of Geography and Statistics (IBGE). Country 2013-2014 Survey

Self-harm by firearm Brazil World Health Survey 2003 Country 2002-2003 Survey

Self-harm by firearm

Ministry of Health (Brazil). Brazil Hospital Information System 1997. Rio de Janeiro, Brazil: 

Ministry of Health (Brazil). Country 1993-1997 Administrative record

Self-harm by firearm Ministry of Health (Brazil). Brazil Hospital Information System 1998-2002. 1998-2002 Administrative record

Self-harm by firearm

Health Institute (São Paulo, Brazil), State University of Campinas, São Paulo Municipal Health 

Department, São Paulo State University, University of São Paulo. Brazil - São Paulo Health 

Survey 2008-2009. São Paulo 2002-2008 Survey

Self-harm by firearm Ministry of Health (Brazil). Brazil Hospital Information System 2008-2012. 2008-2012 Administrative record

Self-harm by firearm Ministry of Health (Brazil). Brazil Hospital Information System 2003-2007. 2003-2007 Administrative record

Self-harm by other specified means Ministry of Health (Brazil). Brazil Hospital Information System 1998-2002. 1998-2002 Administrative record

Self-harm by other specified means Brazil World Health Survey 2003 Country 2002-2003 Survey

Self-harm by other specified means Ministry of Health (Brazil). Brazil Hospital Information System 2013-2014. 2013-2017 Administrative record

Self-harm by other specified means Ministry of Health (Brazil). Brazil Hospital Information System 2003-2007. 2003-2007 Administrative record

Self-harm by other specified means Ministry of Health (Brazil). Brazil Hospital Information System 2008-2012. 2008-2012 Administrative record

Self-harm by other specified means

Health Institute (São Paulo, Brazil), State University of Campinas, São Paulo Municipal Health 

Department, São Paulo State University, University of São Paulo. Brazil - São Paulo Health 

Survey 2008-2009. São Paulo 2002-2008 Survey

Self-harm by other specified means

Brazilian Institute of Geography and Statistics (IBGE), Ministry of Health (Brazil), Ministry of 

Planning, Budget, and Management (Brazil). Brazil National Health Survey 2013. Rio de 

Janeiro, Brazil: Brazilian Institute of Geography and Statistics (IBGE). Country 2013-2014 Survey

Self-harm by other specified means

Ministry of Health (Brazil). Brazil Hospital Information System 1997. Rio de Janeiro, Brazil: 

Ministry of Health (Brazil). Country 1993-1997 Administrative record

Interpersonal violence Ministry of Health (Brazil). Brazil Hospital Information System 2008-2012. 2008-2012 Administrative record

Interpersonal violence Ministry of Health (Brazil). Brazil Hospital Information System 2013-2014. 2013-2017 Administrative record

Interpersonal violence Ministry of Health (Brazil). Brazil Hospital Information System 2003-2007. 2003-2007 Administrative record

Interpersonal violence

Brazilian Institute of Geography and Statistics (IBGE), Ministry of Health (Brazil), Ministry of 

Planning, Budget, and Management (Brazil). Brazil National Health Survey 2013. Rio de 

Janeiro, Brazil: Brazilian Institute of Geography and Statistics (IBGE). Country 2013-2014 Survey

Interpersonal violence Ministry of Health (Brazil). Brazil Hospital Information System 1998-2002. 1998-2002 Administrative record

Interpersonal violence Brazil World Health Survey 2003 Country 2002-2003 Survey

Interpersonal violence

Ministry of Health (Brazil). Brazil Hospital Information System 1997. Rio de Janeiro, Brazil: 

Ministry of Health (Brazil). Country 1993-1997 Administrative record

Interpersonal violence

Health Institute (São Paulo, Brazil), State University of Campinas, São Paulo Municipal Health 

Department, São Paulo State University, University of São Paulo. Brazil - São Paulo Health 

Survey 2008-2009. São Paulo 2002-2008 Survey

Physical violence by firearm Ministry of Health (Brazil). Brazil Hospital Information System 1998-2002. 1998-2002 Administrative record

Physical violence by firearm Ministry of Health (Brazil). Brazil Hospital Information System 2008-2012. 2008-2012 Administrative record



Physical violence by firearm

Brazilian Institute of Geography and Statistics (IBGE), Ministry of Health (Brazil), Ministry of 

Planning, Budget, and Management (Brazil). Brazil National Health Survey 2013. Rio de 

Janeiro, Brazil: Brazilian Institute of Geography and Statistics (IBGE). Country 2013-2014 Survey

Physical violence by firearm Ministry of Health (Brazil). Brazil Hospital Information System 2003-2007. 2003-2007 Administrative record

Physical violence by firearm Ministry of Health (Brazil). Brazil Hospital Information System 2013-2014. 2013-2017 Administrative record

Physical violence by firearm

Ministry of Health (Brazil). Brazil Hospital Information System 1997. Rio de Janeiro, Brazil: 

Ministry of Health (Brazil). Country 1993-1997 Administrative record

Physical violence by firearm

Health Institute (São Paulo, Brazil), State University of Campinas, São Paulo Municipal Health 

Department, São Paulo State University, University of São Paulo. Brazil - São Paulo Health 

Survey 2008-2009. São Paulo 2002-2008 Survey

Physical violence by firearm Brazil World Health Survey 2003 Country 2002-2003 Survey

Physical violence by sharp object Ministry of Health (Brazil). Brazil Hospital Information System 2003-2007. 2003-2007 Administrative record

Physical violence by sharp object Ministry of Health (Brazil). Brazil Hospital Information System 2013-2014. 2013-2017 Administrative record

Physical violence by sharp object

Ministry of Health (Brazil). Brazil Hospital Information System 1997. Rio de Janeiro, Brazil: 

Ministry of Health (Brazil). Country 1993-1997 Administrative record

Physical violence by sharp object Ministry of Health (Brazil). Brazil Hospital Information System 2008-2012. 2008-2012 Administrative record

Physical violence by sharp object Ministry of Health (Brazil). Brazil Hospital Information System 1998-2002. 1998-2002 Administrative record

Physical violence by sharp object Brazil World Health Survey 2003 Country 2002-2003 Survey

Physical violence by sharp object

Brazilian Institute of Geography and Statistics (IBGE), Ministry of Health (Brazil), Ministry of 

Planning, Budget, and Management (Brazil). Brazil National Health Survey 2013. Rio de 

Janeiro, Brazil: Brazilian Institute of Geography and Statistics (IBGE). Country 2013-2014 Survey

Physical violence by sharp object

Health Institute (São Paulo, Brazil), State University of Campinas, São Paulo Municipal Health 

Department, São Paulo State University, University of São Paulo. Brazil - São Paulo Health 

Survey 2008-2009. São Paulo 2002-2008 Survey

Physical violence by other means

Brazilian Institute of Geography and Statistics (IBGE), Ministry of Health (Brazil), Ministry of 

Planning, Budget, and Management (Brazil). Brazil National Health Survey 2013. Rio de 

Janeiro, Brazil: Brazilian Institute of Geography and Statistics (IBGE). Country 2013-2014 Survey

Physical violence by other means Ministry of Health (Brazil). Brazil Hospital Information System 2003-2007. 2003-2007 Administrative record

Physical violence by other means Brazil World Health Survey 2003 Country 2002-2003 Survey

Physical violence by other means

Health Institute (São Paulo, Brazil), State University of Campinas, São Paulo Municipal Health 

Department, São Paulo State University, University of São Paulo. Brazil - São Paulo Health 

Survey 2008-2009. São Paulo 2002-2008 Survey

Physical violence by other means Ministry of Health (Brazil). Brazil Hospital Information System 2008-2012. 2008-2012 Administrative record

Physical violence by other means Ministry of Health (Brazil). Brazil Hospital Information System 1998-2002. 1998-2002 Administrative record

Physical violence by other means Ministry of Health (Brazil). Brazil Hospital Information System 2013-2014. 2013-2017 Administrative record

Physical violence by other means

Ministry of Health (Brazil). Brazil Hospital Information System 1997. Rio de Janeiro, Brazil: 

Ministry of Health (Brazil). Country 1993-1997 Administrative record

None Brazil World Health Survey 2003 Country 2002-2003 Survey

None

World Health Organization (WHO). WHO Tuberculosis Case Notifications. Geneva, 

Switzerland: World Health Organization (WHO). Global 2003-2014 Epi surveillance

None

Brazilian Institute of Geography and Statistics (IBGE), Ministry of Health (Brazil), Ministry of 

Planning, Budget, and Management (Brazil). Brazil National Health Survey 2013. Rio de 

Janeiro, Brazil: Brazilian Institute of Geography and Statistics (IBGE). Country 2013-2014 Survey

None

Health Institute (São Paulo, Brazil), State University of Campinas, São Paulo Municipal Health 

Department, São Paulo State University, University of São Paulo. Brazil - São Paulo Health 

Survey 2008-2009. São Paulo 2002-2008 Survey



Risk Citation Coverage Years Data Type

Unsafe sanitation

Brazilian Society for Family Welfare (BEMFAM), Westinghouse; Institute for 

Resource Development. Brazil Demographic and Health Survey 1986. Columbia, 

United States: Westinghouse; Institute for Resource Development. Country 1986 Survey

Unsafe sanitation

Brazilian Institute of Geography and Statistics (IBGE). Brazil National Household 

Sample Survey 2013. Rio de Janeiro, Brazil: Brazilian Institute of Geography and Country 2013 Survey

Unsafe sanitation

Brazilian Institute of Geography and Statistics (IBGE). Brazil National Household 

Sample Survey 2012. Rio de Janeiro, Brazil: Brazilian Institute of Geography and Country 2012 Survey

Unsafe sanitation

Brazilian Institute of Geography and Statistics (IBGE). Brazil National Household 

Sample Survey 2011. Rio de Janeiro, Brazil: Brazilian Institute of Geography and Country 2011 Survey

Unsafe sanitation Brazil  Demographic Census 2010 - IPUMS Country 2010 Census

Unsafe sanitation Brazil General Census 1980 - IPUMS Country 1980 Census

Unsafe sanitation Brazil General Census 1991 - IPUMS Country 1991 Census

Unsafe sanitation Brazil World Health Survey 2003 Country 2003 Survey

Unsafe sanitation

Brazilian Society for Family Welfare (BEMFAM), Macro International, Inc. Brazil 

Demographic and Health Survey 1996. Calverton, United States: Macro Country 1996 Survey

Unsafe sanitation

Brazilian Society for Family Welfare (BEMFAM), Macro International, Inc. Brazil 

Demographic and Health Survey 1991. Calverton, United States: Macro Country 1991 Survey

Unsafe sanitation Brazil General Census 2000 - IPUMS Country 2000 Census

Air pollution

Brazil Air Quality Platform Database 2000-2014 as it appears in World Health 

Organization (WHO). WHO Urban Ambient Air Pollution Database Draft 2016. Country 2014 Natural phenomena

Air pollution

Brazil - Curitiba Metropolitan Area Air Quality Annual Report 2012 as it appears 

in World Health Organization (WHO). WHO Urban Ambient Air Pollution Paraná 2012 Report

Ambient particulate matter pollution

Brazil Air Quality Platform Database 2000-2014 as it appears in World Health 

Organization (WHO). WHO Urban Ambient Air Pollution Database Draft 2016. Country 2014 Natural phenomena

Ambient particulate matter pollution

Brazil - Curitiba Metropolitan Area Air Quality Annual Report 2012 as it appears 

in World Health Organization (WHO). WHO Urban Ambient Air Pollution Paraná 2012 Report

Household air pollution from solid fuels Brazil World Health Survey 2003 Country 2003 Survey

Household air pollution from solid fuels Brazil General Census 1991 - IPUMS Country 1991 Census

Household air pollution from solid fuels Brazil General Census 1980 - IPUMS Country 1980 Census

Household air pollution from solid fuels Brazil Living Standards Measurement Survey 1996-1997

Alagoas, Bahia, 

Ceará, Espírito 

Santo, 

Maranhão, 

Minas Gerais, 

Paraíba, 

Pernambuco, 

Piaui, Rio Grande 

do orte, Rio de 

Janeiro, Sergipe, 

São Paulo, 

Alagoas, Bahia, 

Ceará, Espírito 

Santo, 

Maranhão, 

Minas Gerais, 1996 Survey

Household air pollution from solid fuels

Brazilian Institute of Geography and Statistics (IBGE). Brazil National Household 

Sample Survey 1999. Rio de Janeiro, Brazil: Brazilian Institute of Geography and Country 1999 Survey

Residential radon

Canoba A, Lopez FO, Arnaud MI, Oliveira AA, R.S. Neman, Hadler JC, Iunes PJ,

Paulo SR, Osorio AM, Aparecido R, Rodríguez C, Moreno V, Vasquez R, Espinosa 

G, Golzarri JI, Martínez T, Navarrete M, Cabrera I, Segovia N, Peña P, Taméz E, 

Pereyra P,López-Herrera ME, López-Herrera ME, Sajo-Bohus L. Indoor radon 

measurements in six Latin American countries. . 2002; 41(4): 453-7. 2000-2005 Scientific literature

Lead exposure

de Araujo GC, Mourao NT, Pinheiro IN, Xavier AR, Gameiro VS. Lead Toxicity 

Risks in Gunshot Victims. . 2015; 10(10): e0140220. 2014 Scientific literature

Lead exposure

Kira CS, Sakuma AM, De Capitani EM, de Freitas CU, Cardoso MR, Gouveia N.

Associated factors for higher lead and cadmium blood levels, and reference 

values derived from general population of Sao Paulo, Brazil. . 2016; 543(Pt A): 

628-35. 2007 Scientific literature

Lead exposure

Paoliello MM, Gutierrez PR, Turini CA, Matsuo T, Mezzaroba L, Barbosa DS,

Carvalho SR, Alvarenga AL, Rezende MI, Figueiroa GA, Leite VG, Gutierrez AC, 

Lobo BC, Cascales RA. [Reference values for lead in blood in urban population in 

southern Brazil]. . 2001; 9(5): 315-9. 1995 Scientific literature

Lead exposure

de Araujo GC, Mourao NT, Pinheiro IN, Xavier AR, Gameiro VS. Lead Toxicity 

Risks in Gunshot Victims. . 2015; 10(10): e0140220. 2014 Scientific literature

Lead exposure

Ferron MM, Lima AK de, Saldiva PHN, Gouveia N. Environmental lead poisoning 

among children in Porto Alegre state, Southern Brazil. . 2012; 46(2): 226-33. 2006 Scientific literature

Lead exposure

Freire C, Koifman RJ, Fujimoto D, de Oliveira Souza VC, Barbosa F, Koifman S. 

Reference values of lead in blood and related factors among blood donors in 

the Western Amazon, Brazil. . 2014; 77(8): 426-40. 2010 Scientific literature

Lead exposure

Moura M, Goncalves Valente J. Blood lead levels during pregnancy in women 

living in Rio de Janeiro, Brazil. . 2002; 299(1-3): 123-9. 1996 Scientific literature

Lead exposure

Ferron MM, Lima AK de, Saldiva PHN, Gouveia N. Environmental lead poisoning 

among children in Porto Alegre state, Southern Brazil. . 2012; 46(2): 226-33. 2006 Scientific literature

Lead exposure

Freire C, Koifman RJ, Fujimoto D, de Oliveira Souza VC, Barbosa F, Koifman S. 

Reference values of lead in blood and related factors among blood donors in 

the Western Amazon, Brazil. . 2014; 77(8): 426-40. 2010 Scientific literature

Appendix Table 3: Data used in Brazil risk estimates, GBD 2016 



Lead exposure

Kira CS, Sakuma AM, De Capitani EM, de Freitas CU, Cardoso MR, Gouveia N. 

Associated factors for higher lead and cadmium blood levels, and reference 

values derived from general population of Sao Paulo, Brazil. . 2016; 543(Pt A): 

628-35. 2007 Scientific literature

Lead exposure

Romieu I, Lacasana M, McConnell R. Lead exposure in Latin America and the 

Caribbean. Lead Research Group of the Pan-American Health Organization. . 1983 Scientific literature

Lead exposure

Paoliello MMB, De Capitani EM. Occupational and environmental human lead 

exposure in Brazil. . 2007; 103(2): 288-97. 1998 Scientific literature

Lead exposure

Paoliello MMB, De Capitani EM. Occupational and environmental human lead 

exposure in Brazil. . 2007; 103(2): 288-97. 1998 Scientific literature

Lead exposure

Cordeiro R, Lima Filho EC, Salgado PE, Santos CO, Constantino L, Malatesta ML. 

[Neurological disorders in workers with low levels of lead in the blood. II--

Neuropsychological disorders]. . 1996; 30(4): 358-63. 1996 Scientific literature

Lead exposure

Cordeiro R, Lima Filho EC, Salgado PE, Santos CO, Constantino L, Malatesta ML. 

[Neurological disorders in workers with low levels of lead in the blood. II--

Neuropsychological disorders]. . 1996; 30(4): 358-63. 1996 Scientific literature

Lead exposure

Dos Santos AC, Colacciopo S, Dal Bó CM, dos Santos NA. Occupational exposure 

to lead, kidney function tests, and blood pressure. . 1994; 26(5): 635-43. 1994 Scientific literature

Lead exposure

Dos Santos AC, Colacciopo S, Dal Bó CM, dos Santos NA. Occupational exposure 

to lead, kidney function tests, and blood pressure. . 1994; 26(5): 635-43. 1994 Scientific literature

Lead exposure

Nogueira DP, Colacioppo S, de Souza JM, Pezza CB, de Souza ML, Gomes JR. 

[Lead level in a sample of "non-exposed" volunteers living in greater São Paulo, 1976 Scientific literature

Lead exposure

Nogueira DP, Colacioppo S, de Souza JM, Pezza CB, de Souza ML, Gomes JR. 

[Lead level in a sample of "non-exposed" volunteers living in greater São Paulo, 1976 Scientific literature

Lead exposure

Romieu I, Lacasana M, McConnell R. Lead exposure in Latin America and the 

Caribbean. Lead Research Group of the Pan-American Health Organization. . 1983 Scientific literature

Lead exposure

de Almeida Lopes AC, Navas-Acien A, Zamoiski R, Silbergeld EK, Carvalho Mde F, 

Buzzo ML, Urbano MR, Martins Ada C, Paoliello MM. Risk factors for lead 

exposure in adult population in southern Brazil. . 2015; 78(2): 92-108. 2011 Scientific literature

Lead exposure

de Almeida Lopes AC, Navas-Acien A, Zamoiski R, Silbergeld EK, Carvalho Mde F, 

Buzzo ML, Urbano MR, Martins Ada C, Paoliello MM. Risk factors for lead 

exposure in adult population in southern Brazil. . 2015; 78(2): 92-108. 2011 Scientific literature

Lead exposure

Moura M, Goncalves Valente J. Blood lead levels during pregnancy in women 

living in Rio de Janeiro, Brazil. . 2002; 299(1-3): 123-9. 1996 Scientific literature

Lead exposure

Paolielo MM, Gutierrez PR, Turini CA, Matsuo T, Mezzaroba L, Barbosa DS, 

Alvarenga AL, Carvalho SR, Figueiroa GA, Leite VG, Gutierrez AC, Nogueira KB, 

Inamine WA, Zavatti AM. [Reference values for lead levels in blood for the 

urban population]. . 1997; 31(2): 144-8. 1994 Scientific literature

Lead exposure

Paolielo MM, Gutierrez PR, Turini CA, Matsuo T, Mezzaroba L, Barbosa DS, 

Alvarenga AL, Carvalho SR, Figueiroa GA, Leite VG, Gutierrez AC, Nogueira KB, 

Inamine WA, Zavatti AM. [Reference values for lead levels in blood for the 

urban population]. . 1997; 31(2): 144-8. 1994 Scientific literature

Lead exposure

Paoliello MM, Gutierrez PR, Turini CA, Matsuo T, Mezzaroba L, Barbosa DS, 

Carvalho SR, Alvarenga AL, Rezende MI, Figueiroa GA, Leite VG, Gutierrez AC, 

Lobo BC, Cascales RA. [Reference values for lead in blood in urban population in 

southern Brazil]. . 2001; 9(5): 315-9. 1995 Scientific literature

Occupational risks

International Labour Organization (ILO). International Labour Organization 

Database (ILOSTAT) - Employment by Sex and Economic Activity. International Global 1981-2014 Estimate

Occupational risks

International Labour Organization (ILO). International Labour Organization 

Database (ILOSTAT) - Employment to Population Ratio. International Labour Global 2001-2015 Estimate

Occupational carcinogens

International Labour Organization (ILO). International Labour Organization 

Database (ILOSTAT) - Employment to Population Ratio. International Labour Global 2001-2015 Estimate

Occupational carcinogens

Nelson DI, Concha-Barrientos M, Driscoll T, Steenland K, Fingerhut M, Punnett 

L, Prüss-Ustün A, Leigh J, Corvalan C. The global burden of selected 

occupational diseases and injury risks: Methodology and summary. . 2005; 

48(6): 400-18. Global 1990-2010 Scientific literature

Occupational carcinogens

International Labour Organization (ILO). International Labour Organization 

Database (ILOSTAT) - Employment by Sex and Economic Activity. International Global 1981-2014 Estimate
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Appendix Table 4. Guidelines for Accurate and Transparent Health Estimates Reporting (GATHER) checklist of 
information that should be included in reports of global health estimates and description of compliance and location 
of information for “Burden of disease in Brazil, 1990 to 2016: a systematic review for the Global Burden of Disease 
(GBD) Study 2016.” 
#   GATHER checklist item   Description of compliance   Reference 

Objectives and funding 
1 Define the indicators, populations, 

and time periods for which estimates 
were made. 

 

Narrative in the main text and 
in the methods appendix 
describing indicators, 
definitions, and populations 

 

Main text (Methods) and methods appendix 

2 List the funding sources for the work. Funding sources listed in 
summary section 

Summary (Funding) 

Data Inputs 
For all data inputs from multiple sources that are synthesized as part of the study: 
3 Describe how the data were 

identified and how the data were 
accessed. 

Narrative of data seeking 
methods detailed in the GBD 
2016 publications* and 
methods appendices** 

GBD 2016 Mortality appendix (pgs 6-9, 21-
25, 53, 58-60), Cause of death appendix 
(pgs 9-13) Years lived with disability (YLDs) 
appendix (pgs 6-17) 

4 Specify the inclusion and exclusion 
criteria. Identify all ad-hoc exclusions. 

Narrative of inclusion and 
exclusion criteria by data type 
detailed in the GBD 2016 
publications* and methods 
appendices** 

GBD Mortality appendix (pgs 6-9, 21-25, 
53, 58-60) Cause of death appendix (by 
cause pgs 39-278), YLDs appendix (by 
cause pgs 34-716) 

5 Provide information on all included 
data sources and their main 
characteristics. For each data source 
used, report reference information or 
contact name/institution, population 
represented, data collection method, 
year(s) of data collection, sex and age 
range, diagnostic criteria or 
measurement method, and sample 
size, as relevant. 
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data source tool providing 
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available 

Online data citation tools 
http://ghdx.healthdata.org/ 

6 Identify and describe any categories 
of input data that have potentially 
important biases (e.g., based on 
characteristics listed in item 5). 

A summary of known 
biases by cause is detailed 
in the GBD 2016 
publications* and 
methods appendices ** 

Main Text, Limitations section in GBD 
Mortality, Cause of death, and YLD papers 

Cause of death appendix (by cause pgs 39-
278), YLDs appendix (by cause pgs 34-716) 

For data inputs that contribute to the analysis but were not synthesized as part of the study: 
7 Describe and give sources for any 

other data inputs. 
Sources are included in the 
online data source tool 

Online data citation tools 
http://ghdx.healthdata.org/ 

Methods appendix 
tables 1-4

http://ghdx.healthdata.org/
http://ghdx.healthdata.org/


For all data inputs: 
8 Provide all data inputs in a file 

format from which data can be 
efficiently extracted (e.g., a 
spreadsheet as opposed to a PDF), 
including all relevant meta-data 
listed in item 5. For any data inputs 
that cannot be shared due to 
ethical or legal reasons, such as 
third-party ownership, provide a 
contact name or the name of the 
institution that retains the right to 
the data. 

Input data available for 
download through online 
tools, including data 
visualization and data query 
tools. Input data not 
available in tools will be 
made available 
upon request 

Online data visualization tools, data 
query tools, and the Global Health Data 
Exchange 
www.healthdata.org/results/data-
visualizations; 
http://ghdx.healthdata.org/gb-results-
tool; 
http://ghdx.healthdata.org/ 

Data analysis 
9 Provide a conceptual overview of the 

data analysis method. A diagram may 
be helpful. 

Flow diagrams of the 
overall methodological 
processes, as well as cause-
specific modelling 
processes, detailed in the 
GBD 2016 publications* and 
methods appendices** 

GBD Mortality appendix figure 1, Cause of 
death appendix figures 1-3, YLDs appendix 
figures 1-2 

10 Provide a detailed description of all 
steps of the analysis, including 
mathematical formulae. This 
description should cover, as relevant, 
data cleaning, data pre-processing, 
data adjustments and weighting of 
data sources, and mathematical or 
statistical model(s). 

Flow diagrams and 
corresponding methodological 
write- ups for each cause, 
as well as the 
demographics and causes 
of death databases and 
modelling processes, 
detailed in the GBD 2016 
publications* and 
methods appendices** 

GBD Mortality appendix figure 1, Cause of 
death appendix figures 1-3, YLDs appendix 
figures 1-2 

GBD Cause of death appendix (by cause 
pgs 39-278) YLDs appendix (by cause pgs 
34-716)  

11 Describe how candidate models were 
evaluated and how the final 
model(s) were selected. 

Detailed in the 
methodological write- ups 
in the GBD 2016 
publications* and 
methods appendices ** 

GBD Cause of death appendix (by cause pgs 
39-278) YLDs appendix (by cause pgs 34-
716) 

12 Provide the results of an evaluation 
of model performance, if done, as 
well as the results of any relevant 
sensitivity analysis. 

Detailed in the 
methodological write- up 
in the GBD 2016 
publications* and 
methods appendices ** 

GBD Cause of death appendix (by cause pgs 
39-278) YLDs appendix (by cause pgs 34-
716) 

http://www.healthdata.org/results/data-visualizations
http://www.healthdata.org/results/data-visualizations
http://ghdx.healthdata.org/gb-results-tool
http://ghdx.healthdata.org/gb-results-tool
http://ghdx.healthdata.org/


13 Describe methods for calculating 
uncertainty of the estimates. State 
which sources of uncertainty were, 
and were not, accounted for in the 
uncertainty analysis. 

Narrative in the 
main paper 

Further information detailed 
in the GBD 2016 publications* 
and methods appendices** 

Main text (Methods) 

GBD Cause of death appendix (pgs 9, 33-35, 
YLD appendix (pgs 10, 28-29) 

14 State how analytic or statistical 
source code used to generate 
estimates can be accessed. 

Access statement 
Included in the main paper 

Main text (Methods) 

Code is provided in an 
online repository 
https://github.com/ihmeuw/ihme-modeling 

Results and Discussion 
15 Provide published estimates in a file 

format from which data can be 
efficiently extracted. 

GBD 2016 results are 
available through online 
data visualization tools, the 
Global Health Data 
Exchange, and the online 
data query tool 

Main text and online data tools (data 
visualization tools, data query tools, and 
the Global Health Data Exchange) 
www.healthdata.org/results/data-
visualizations; 
http://ghdx.healthdata.org/gb-results-
tool; 
http://ghdx.healthdata.org/ 

16 Report a quantitative measure of the 
uncertainty of the estimates (e.g. 
uncertainty intervals). 

Uncertainty intervals 
provided with all results 

Main text (Methods, results), methods 
appendix and online data tools (data 
visualization tools, data query tools, and 
The Global Health Data Exchange) 
www.healthdata.org/results/data-
visualizations; 
http://ghdx.healthdata.org/gb-results-tool; 
http://ghdx.healthdata.org/ 

17 Interpret results in light of existing 
evidence. If updating a previous set of 
estimates, describe the reasons for 
changes in estimates. 

Discussion of 
methodological changes 
between GBD rounds in the 
research in context section of 
the main paper 
  

Research in context 

18 Discuss limitations of the estimates. 
Include a discussion of any modelling 
assumptions or data limitations that 
affect interpretation of the estimates. 

Discussion of 
limitations in the narrative of 
the main paper 

Main text 
(Discussion, limitations) 

*Gakidou E, Afshin A, Abajobir AA, et al. Global, regional, and national comparative risk assessment of 84
behavioural, environmental and occupational, and metabolic risks or clusters of risks, 1990–2016: a systematic 
analysis for the Global Burden of Disease Study 2016. The Lancet 2017; 390: 1345–422. 

**Supplementary appendix 1 
*Hay SI, Abajobir AA, Abate KH, et al. Global, regional, and national disability-adjusted life-years (DALYs) for 333
diseases and injuries and healthy life expectancy (HALE) for 195 countries and territories, 1990–2016: a systematic 
analysis for the Global Burden of Disease Study 2016. The Lancet 2017; 390: 1260–344. 

https://github.com/ihmeuw/ihme-modeling
http://www.healthdata.org/results/data-visualizations
http://www.healthdata.org/results/data-visualizations
http://ghdx.healthdata.org/gb-results-tool
http://ghdx.healthdata.org/gb-results-tool
http://ghdx.healthdata.org/
http://www.healthdata.org/results/data-visualizations
http://www.healthdata.org/results/data-visualizations
http://ghdx.healthdata.org/gb-results-tool
http://ghdx.healthdata.org/


** Supplementary appendix 1 
*Naghavi M, Abajobir AA, Abbafati C, et al. Global, regional, and national age-sex specific mortality for 264 causes
of death, 1980–2016: a systematic analysis for the Global Burden of Disease Study 2016. The Lancet 2017; 390: 
1151–210. 

** Supplementary appendix 1 
*Vos T, Abajobir AA, Abate KH, et al. Global, regional, and national incidence, prevalence, and years lived with
disability for 328 diseases and injuries for 195 countries, 1990–2016: a systematic analysis for the Global Burden 
of Disease Study 2016. The Lancet 2017; 390: 1211–59. 

** Supplementary appendix 1 
*Wang H, Abajobir AA, Abate KH, et al. Global, regional, and national under-5 mortality, adult mortality, age-
specific mortality, and life expectancy, 1970–2016: a systematic analysis for the Global Burden of Disease Study 
2016. The Lancet 2017; 390: 1084–150. 

** Supplementary appendix 1 
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Brazil 3715.5 1478.2 1334.2 2730.7 1600.4 1023.8 966.4 2034.4 832.4 1284.5 650.7 662.2 1080.4 677.2 1670.2 521.5 526.8 457.6 530.4 384.0 2012.4 612.6

Acre 2796.9 1468.6 1323.9 2021.3 1379.1 1071.2 787.0 2304.6 786.9 1380.7 653.8 668.8 1171.3 587.9 2257.0 522.8 461.9 341.4 624.4 380.1 2508.6 851.8

Amapa 2326.7 1086.0 1336.1 1706.9 1120.9 1056.2 762.8 1167.2 814.4 1084.8 646.0 673.2 687.8 591.6 1722.5 526.0 356.9 338.8 576.1 243.0 1113.0 663.3

Amazonas 2431.3 1277.4 1332.2 1959.4 1199.4 1039.9 780.9 1477.0 818.4 1257.4 635.7 673.0 728.1 601.3 1937.4 525.4 427.9 387.1 484.2 272.7 2304.1 598.0

Para 2572.8 1190.1 1333.8 2128.8 1353.2 1073.3 627.6 1971.5 815.4 1121.7 621.7 671.3 739.5 562.4 1945.0 525.2 441.2 357.7 524.1 226.8 2928.5 566.3

Rondonia 3801.2 2269.9 1321.6 2827.2 2220.7 1045.9 952.3 1678.7 820.5 1135.7 668.8 660.5 1216.7 668.5 1631.3 517.1 565.9 345.8 596.5 310.1 1958.2 668.4

Roraima 2857.8 1824.9 1312.7 1985.4 2205.9 1035.9 1255.9 2156.7 844.8 1097.8 660.2 640.3 701.8 733.7 1996.9 504.8 444.8 315.1 680.4 297.4 2081.6 831.8

Tocantins 2395.7 938.8 1324.7 1990.0 1643.7 1104.7 682.5 1758.6 817.8 1507.2 631.2 667.9 691.5 648.1 1835.6 522.4 406.3 321.6 403.9 313.4 1886.5 823.5

Alagoas 3196.6 1883.3 1339.3 3393.2 2049.2 1086.6 1267.7 4090.8 804.9 1618.8 638.4 682.4 1019.6 667.2 2108.7 531.8 483.9 380.5 591.0 315.4 5944.8 986.0

Bahia 2673.6 905.2 1415.5 2169.7 1282.1 1068.6 1009.2 2083.6 878.4 875.0 622.5 681.0 753.2 557.7 2332.8 531.1 491.5 340.9 508.7 374.4 3766.7 646.4

Ceara 1881.7 956.7 1345.7 1715.8 1381.8 1077.8 573.4 2983.6 818.9 2033.0 605.5 688.3 560.3 659.3 2211.1 535.2 460.4 337.0 309.5 372.5 4723.5 715.0

Maranhao 2222.3 1248.3 1331.7 2220.5 1587.2 1104.3 843.5 2561.1 807.1 1538.3 610.9 678.0 586.1 623.1 1969.1 528.9 408.5 332.3 520.5 294.4 3838.8 1306.3

Paraiba 2713.6 1225.1 1347.8 2075.6 1324.0 1075.4 995.8 2280.7 819.0 1809.7 643.4 690.3 733.7 632.1 1345.3 536.3 349.2 379.9 559.9 338.7 2493.3 743.5

Pernambuco 3623.8 2372.1 1343.2 2964.0 1544.7 1055.9 1214.1 3036.6 820.9 1875.6 642.2 687.5 993.6 705.6 2090.4 534.2 411.2 332.3 538.1 394.9 4540.8 643.9

Piaui 2098.1 674.6 1342.2 2077.0 1264.6 1093.6 615.3 1751.4 798.0 1282.2 617.2 685.3 516.9 630.2 1935.2 533.3 331.8 362.1 326.0 272.2 3067.8 687.1

Rio Grande do Norte 2326.4 875.1 1344.8 1567.5 1373.2 1064.4 900.9 2369.2 834.2 1610.7 636.7 686.6 404.9 683.5 2010.6 533.9 324.1 345.5 355.5 321.9 3179.3 633.5

Sergipe 2512.1 1412.1 1336.7 2500.2 1789.9 1060.2 1363.2 1861.3 820.9 1417.1 650.7 683.5 775.1 669.4 2195.7 532.3 494.3 351.0 561.4 501.4 3769.1 862.8

Distrito Federal 3228.8 1449.3 1350.4 2314.3 1869.2 937.4 961.7 1074.0 842.3 1247.1 663.1 688.4 863.2 642.5 1132.4 535.2 610.3 389.3 516.0 399.3 595.7 552.0

Goias 3526.6 1532.2 1331.0 2905.8 2291.6 1037.6 797.9 1393.2 821.2 1212.0 651.3 673.8 1626.6 732.4 1362.1 525.5 591.9 339.5 552.5 374.2 886.0 453.6

Mato Grosso 3567.4 1373.6 1326.9 2000.1 1937.2 1033.8 769.5 1489.0 825.0 1086.0 650.2 662.7 932.5 613.0 1663.3 519.1 540.1 326.5 528.4 294.6 1263.3 429.3

Mato Grosso do Sul 3869.3 1438.8 1334.5 2714.0 1745.2 1023.9 761.5 1419.1 820.1 1068.1 654.2 672.5 995.5 696.9 1316.4 525.3 566.9 355.6 531.0 377.9 944.1 417.1

Espirito Santo 3590.7 1892.4 1334.5 3490.7 1925.0 1006.8 859.3 1183.4 839.5 1496.6 648.3 677.7 967.3 632.5 1468.6 528.8 669.3 335.7 526.4 437.6 1025.0 568.2

Minas Gerais 3828.2 964.0 1333.1 2977.4 1406.5 1025.6 951.3 1628.7 815.6 1265.0 646.0 648.4 1334.2 679.5 1852.2 529.2 510.2 366.3 624.7 501.1 979.3 526.4

Rio de Janeiro 5149.6 2919.5 1344.3 3649.0 1730.7 978.7 1411.6 2118.4 859.8 1194.2 647.8 687.5 1264.7 672.1 1579.0 534.8 582.8 368.3 616.7 358.3 806.2 460.3

Sao Paulo 4343.5 1687.3 1335.8 2614.7 1666.4 983.1 972.4 2014.5 828.3 1143.2 695.8 608.5 1062.0 701.2 1287.2 490.7 657.2 805.9 548.2 431.1 670.2 563.5

Parana 4197.0 1069.9 1338.2 3491.8 1778.7 1017.6 841.4 1236.0 799.6 1169.2 653.2 678.0 1418.9 700.0 1119.5 528.8 536.4 312.7 471.4 394.0 988.0 491.4

Rio Grande do Sul 4195.0 1131.5 1206.6 2743.5 1231.9 1001.1 759.2 1238.1 859.7 952.0 655.4 697.2 1562.1 777.0 933.4 531.4 437.2 366.9 468.0 303.7 436.8 384.2

Santa Catarina 3882.0 806.3 1338.1 2963.3 2084.7 1021.3 853.0 1355.2 825.4 1286.5 647.9 677.7 1595.9 782.7 1090.7 528.8 416.3 349.8 457.2 296.7 851.2 495.4

Significantly lower than national mean
Indistinguishable from national mean
Significantly higher than national mean

Appendix Figure 1
Age-standardized DALY rates (per 100,000) of top GBD level 3 causes in Brazil, its 26 states, and the Federal District, both sexes, 1990*

*Diarrheal diseases and neonatal encephalopathy are also included, where they were top causes of DALYs in 1990 but were not a
leading cause in 2016.
DALYs: Disability-adjusted life-years; GBD: Global burden of disease; COPD: Chronic obstructive pulmonary disease
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Brazil 1927.1 1488.7 1275.8 1169.9 1151.5 973.4 882.1 869.8 865.0 790.7 671.3 657.9 633.1 620.2 580.6 572.2 511.7 475.3 459.7 413.0 319.9 300.9

Acre 1718.1 1491.5 1270.5 1284.8 1036.3 997.9 946.0 1123.0 821.6 953.8 664.5 668.7 970.4 582.9 918.9 577.8 565.9 342.1 672.4 428.4 493.5 471.3

Amapa 1615.3 1763.1 1274.6 1293.1 1018.1 985.3 947.0 911.6 862.6 786.1 665.3 669.1 569.0 594.6 751.1 578.0 414.3 344.3 658.3 299.3 273.4 468.8

Amazonas 1542.7 1670.7 1276.8 1260.8 790.9 979.4 997.7 937.4 858.3 798.4 654.7 670.5 564.7 556.4 582.4 579.4 455.4 416.7 576.8 330.2 408.9 331.6

Para 1857.3 1915.6 1271.7 1407.1 1167.4 1006.9 1039.8 1038.7 853.3 623.2 637.8 668.0 634.6 507.6 559.7 577.3 376.2 390.2 537.5 270.9 495.1 288.9

Rondonia 2033.8 1516.9 1272.7 1196.3 1466.6 978.0 977.5 731.0 850.0 700.0 672.9 668.2 773.0 613.1 520.3 576.6 493.0 343.1 579.9 313.0 322.1 309.3

Roraima 1708.6 1493.4 1269.2 1068.5 1574.3 980.3 1295.2 1271.9 885.7 761.1 678.3 665.1 486.6 717.1 756.4 574.6 447.8 316.3 653.7 317.2 389.1 388.4

Tocantins 1987.5 1277.7 1266.5 1369.4 1716.7 1036.3 1022.4 632.9 848.8 880.9 646.6 667.1 519.4 642.1 622.8 576.1 527.0 315.4 514.4 447.3 320.0 416.5

Alagoas 2247.1 2573.6 1279.4 1662.0 1294.5 1009.2 1513.7 886.2 843.3 660.9 644.2 679.1 635.0 691.5 507.8 585.9 422.4 390.2 560.8 436.1 515.2 263.9

Bahia 1720.8 1887.9 1390.3 1196.6 1090.6 998.0 1099.4 760.8 909.8 863.6 628.2 673.5 580.4 544.8 704.8 581.7 477.4 349.0 510.9 517.0 471.3 355.4

Ceara 1865.2 1894.9 1279.9 1262.3 1507.6 1003.2 857.2 892.9 865.2 933.0 647.7 676.9 477.5 644.9 674.4 584.2 458.1 362.9 396.4 631.5 446.0 326.3

Maranhao 2148.0 1567.4 1272.2 1602.9 1401.2 1014.4 1283.4 860.2 845.1 925.4 624.3 674.3 426.3 601.0 613.0 582.5 415.4 348.4 535.0 369.4 578.8 484.9

Paraiba 2253.5 1782.8 1280.6 1254.2 1279.6 1003.7 1259.3 828.1 853.6 837.3 647.9 680.0 537.3 615.7 441.1 586.4 370.7 379.1 534.9 415.9 414.7 245.6

Pernambuco 2375.8 2054.2 1278.9 1328.3 1214.9 994.4 1211.3 801.4 855.3 923.9 649.1 679.4 885.4 692.4 552.5 586.0 357.8 348.3 454.0 475.9 467.0 350.0

Piaui 2145.8 1065.8 1274.3 1567.3 1670.3 1016.5 1134.5 720.4 833.0 895.5 646.8 677.6 425.6 592.1 691.3 583.9 443.9 368.4 462.3 461.5 399.4 496.0

Rio Grande do Norte 1965.7 1715.7 1279.6 942.8 1101.9 990.7 1202.3 718.1 868.1 749.5 639.8 675.4 360.8 651.5 594.7 582.6 408.1 350.5 430.1 446.6 460.4 261.7

Sergipe 1937.2 1956.3 1278.6 1429.6 1448.8 986.3 1387.0 806.5 872.2 911.6 650.3 676.7 549.8 615.6 729.2 584.1 503.6 352.5 544.1 677.4 369.7 496.6

Distrito Federal 1351.6 1387.2 1291.7 888.3 931.6 895.4 671.4 502.6 872.3 872.5 640.7 688.6 433.2 612.0 533.2 592.3 541.8 378.4 415.2 435.6 207.1 263.1

Goias 2086.7 1895.6 1271.2 1140.7 1586.2 975.1 822.8 844.9 852.7 850.0 651.8 671.0 882.4 650.8 627.9 578.8 641.9 326.6 517.5 452.9 277.9 293.7

Mato Grosso 2031.9 1691.6 1270.7 1222.0 1692.9 969.3 1015.0 794.4 858.4 667.2 658.5 665.8 783.4 593.1 470.7 574.9 532.0 344.9 550.9 411.2 296.2 226.6

Mato Grosso do Sul 2213.4 1338.5 1276.9 1247.6 1354.2 965.7 815.8 795.7 856.5 662.0 659.2 671.3 643.6 637.0 403.6 579.1 613.8 339.6 499.8 424.6 276.4 208.4

Espirito Santo 1735.5 2038.4 1273.9 1187.0 1360.9 955.7 806.6 609.9 870.7 948.8 650.4 671.7 479.2 618.7 476.8 579.7 611.6 336.2 467.6 492.1 246.7 316.8

Minas Gerais 1671.9 1265.1 1272.3 1110.6 1129.5 975.5 750.2 798.7 847.4 790.9 646.9 640.4 586.5 623.5 707.5 580.1 484.6 363.2 444.4 554.6 255.1 275.6

Rio de Janeiro 2348.6 1786.2 1289.7 1281.0 1023.2 944.4 1063.6 1116.8 896.3 745.6 655.8 678.3 638.0 580.8 524.3 585.0 469.2 390.2 580.8 315.0 213.3 300.4

Sao Paulo 1908.0 965.4 1275.3 1022.0 874.9 963.0 643.4 933.1 857.5 688.9 743.2 606.0 597.8 612.4 531.6 537.7 599.6 876.6 392.2 310.4 198.8 230.8

Parana 1892.0 1468.5 1275.4 1193.0 1395.1 958.7 900.4 641.0 835.1 793.3 655.9 674.5 782.3 626.8 490.3 581.3 628.0 303.5 417.5 460.7 250.6 261.5

Rio Grande do Sul 1787.2 1217.6 1122.8 1112.2 923.2 957.2 743.2 652.0 890.9 749.3 659.3 707.3 810.4 700.7 475.5 581.9 494.6 352.0 398.2 361.3 192.7 232.3

Santa Catarina 1736.8 802.0 1275.7 962.3 1380.8 959.7 748.8 685.0 854.7 895.3 649.2 670.7 740.0 757.6 537.2 578.9 433.8 339.7 371.4 347.5 237.8 262.3

Significantly lower than national mean
Indistinguishable from national mean
Significantly higher than national mean

 Appendix Figure  2

Age-standardized DALY  rates (per 100,000) of top GBD level 3 causes in Brazil, its 26 states, and the Federal District, both sexes, 2016*

*Diarrheal diseases and neonatal encephalopathy are also included, where they were top causes of DALYs in 1990 but were
not a leading cause in 2016.
DALYs: Disability-adjusted life-years; GBD: Global burden of disease; COPD: Chronic obstructive pulmonary disease
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Ischemic heart disease 1927.1 5240.0 4111.3 2002.1 1835.3 1700.7 1870.3 1650.5 983.1 1152.0 1139.0

Interpersonal violence 1488.7 747.1 217.8 108.3 1871.6 830.8 343.1 1745.7 94.2 124.6 54.2

Low back and neck pain 1275.8 1382.1 909.0 986.6 1104.6 909.7 1570.5 1009.7 1493.7 1372.5 1819.9

Stroke 1169.9 2939.5 1694.1 2523.2 1413.2 616.3 934.5 608.7 469.2 503.9 569.9

Road injuries 1151.5 1078.5 1017.9 1039.3 2088.9 839.4 736.1 729.0 431.4 463.3 281.9

Sense organ diseases 973.4 899.8 1315.1 873.2 1118.8 1009.1 723.5 1067.0 563.4 562.7 666.7

Diabetes mellitus 882.1 390.3 1059.4 513.7 2325.8 2213.0 696.9 694.6 407.9 547.1 288.9

Lower respiratory infections 869.8 742.5 1868.3 375.2 2536.5 560.9 941.8 456.8 134.9 178.4 338.6

Skin and subcutaneous diseases 865.0 737.5 674.3 703.0 913.2 744.8 906.3 802.0 911.8 1076.0 1067.9

Congenital birth defects 790.7 521.3 684.7 565.9 507.6 811.0 636.5 669.2 292.7 355.1 349.9

Alzheimer disease and other dementias 671.3 325.1 304.0 529.6 386.8 492.7 322.9 474.4 366.1 333.1 440.0

Migraine 657.9 704.4 722.6 380.6 504.8 638.7 670.7 660.2 739.8 685.0 719.1

Chronic obstructive pulmonary disease 633.1 341.4 2432.1 1063.9 931.4 482.3 547.7 559.2 371.7 336.8 507.4

Depressive disorders 620.2 625.7 627.3 539.5 688.2 489.1 588.2 394.4 775.9 589.0 664.1

Neonatal preterm birth complications 580.6 238.9 1308.0 486.5 837.4 500.2 574.5 559.7 187.2 296.9 349.4

Anxiety disorders 572.2 268.1 310.9 291.4 358.2 282.1 568.2 242.0 570.4 481.9 435.4

Falls 511.7 903.7 839.4 365.4 192.9 382.3 306.9 317.5 364.0 414.0 449.5

Other musculoskeletal disorders 475.3 96.1 625.6 312.1 304.3 418.7 643.4 423.9 648.1 596.3 352.4

Chronic kidney disease 459.7 228.3 727.9 322.5 791.3 1563.3 501.6 496.7 185.5 203.6 123.1

Alcohol use disorders 413.0 1119.2 199.2 149.7 197.1 263.0 215.8 178.4 170.6 212.4 170.5

Oral disorders 366.9 322.7 296.5 184.5 282.7 355.7 284.8 345.5 317.4 296.4 354.9

Iron-deficiency anemia 361.9 88.1 1231.4 85.0 275.0 115.3 124.4 84.7 31.2 38.6 84.3

Tracheal, bronchus, and lung cancer 334.8 581.2 171.2 799.3 446.6 179.5 534.8 233.7 488.9 738.6 633.1

HIV/AIDS 322.1 605.0 362.0 88.0 16894.2 197.2 200.5 223.9 22.4 52.7 24.5

Diarrheal diseases 319.9 91.2 2162.5 61.0 1274.3 207.4 95.7 180.9 24.0 48.4 49.8

1 2‐3 4‐6 7‐10 11‐17 18+

Ranking of top GBD level 3 causes of age-standardized DALYs in Brazil and comparator countries, both sexes, 2016

Rank

Appendix Figure 3

GBD: Global burden of disease; DALYs: Disability-adjusted life-years; HIV/AIDS: Human immunodeficiency virus/
Acquired immune deficiency syndrome
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1990 0.87 2.58 1.16 0.94 1.05 0.88 0.72 0.90 1.12 1.28 1.26 1.11 0.77 1.09 1.19 1.41 1.20 1.03 0.68 1.47

2016 0.53 4.28 0.95 0.60 1.03 1.04 1.04 1.10 1.05 1.02 1.32 1.01 0.73 1.01 0.80 1.43 1.05 1.30 1.04 1.70

1990 1.68 3.44 1.05 2.37 1.50 1.11 0.58 1.32 0.82 1.60 0.66 1.04 0.89 1.06 1.43 0.66 1.82 0.33 0.66 4.35

2016 1.78 3.82 0.92 2.20 1.33 1.20 0.67 1.87 0.85 1.01 0.70 1.03 0.65 1.03 0.66 0.65 1.69 0.33 0.83 5.15

1990 0.94 0.61 0.87 0.69 0.65 1.06 0.62 0.90 0.86 0.90 0.55 1.26 2.27 1.01 1.22 0.95 1.69 1.67 0.92 0.98

2016 1.00 0.40 0.77 0.63 0.71 1.18 0.86 1.07 0.89 0.70 0.59 1.19 1.90 1.01 1.05 0.82 1.92 1.43 1.05 0.76

1990 0.42 0.47 1.00 1.41 0.80 0.75 0.36 0.97 0.93 1.14 1.02 0.65 2.45 0.99 1.10 0.83 0.89 0.78 0.55 0.55

2016 0.56 0.34 0.72 1.36 0.97 0.96 0.64 0.52 0.85 0.77 1.05 0.58 1.31 0.88 0.72 0.72 0.74 0.88 0.78 0.62

1990 0.46 4.96 0.93 0.60 1.89 1.05 1.31 2.44 1.20 0.74 0.73 0.84 0.84 1.15 1.01 0.95 0.47 0.67 1.02 1.02

2016 0.52 6.09 0.80 0.78 2.00 1.25 2.98 3.73 1.10 0.71 0.77 0.76 1.19 1.12 1.32 0.89 0.39 0.87 1.99 0.83

1990 0.46 1.99 0.81 0.33 0.97 0.94 1.78 0.83 0.96 1.03 1.01 1.07 0.44 0.75 0.68 0.71 1.30 0.79 1.13 1.76

2016 0.48 2.70 0.66 0.34 0.80 1.13 2.84 0.83 0.89 1.13 0.98 0.97 0.62 0.79 0.79 0.70 0.76 1.20 3.92 1.11

1990 0.88 0.77 1.26 0.88 0.58 0.77 0.65 0.75 1.06 1.15 0.65 1.08 0.54 0.95 1.42 1.47 0.77 1.53 1.09 1.12

2016 0.55 1.26 1.11 0.56 0.75 0.85 0.97 1.60 1.07 0.97 0.65 1.00 0.77 0.96 1.05 1.39 0.60 1.94 1.39 0.93

1990 0.73 6.37 0.88 0.51 0.86 1.04 0.65 0.52 1.04 0.77 0.99 1.10 0.50 0.68 0.84 0.71 1.03 0.88 0.93 0.58

2016 0.45 4.90 0.75 0.31 0.65 1.13 0.80 0.56 0.98 0.85 0.93 1.02 0.64 0.64 0.75 0.61 0.66 1.15 1.10 0.73

1990 1.02 0.70 0.98 0.70 1.18 0.74 0.72 0.43 1.01 0.97 0.85 1.09 1.10 1.27 1.06 1.39 0.64 2.67 0.71 0.75

2016 0.40 0.63 0.97 0.44 0.63 0.83 0.81 0.48 1.04 0.69 0.87 1.07 0.93 1.31 0.72 1.37 0.68 2.41 0.84 0.83

1990 1.00 0.86 0.95 0.63 1.21 0.72 1.02 0.79 1.19 1.11 0.77 1.07 0.87 1.02 1.13 1.27 0.75 1.99 0.81 0.97

2016 0.50 0.90 0.89 0.50 0.71 0.86 1.14 0.72 1.23 0.88 0.82 0.99 0.93 1.00 1.26 1.15 0.77 2.28 1.00 1.05

1990 1.08 0.28 1.28 0.73 0.65 0.77 0.56 0.95 1.21 0.92 0.98 1.08 0.97 1.16 0.95 1.05 0.84 1.06 0.43 0.59

2016 0.43 0.32 1.19 0.48 0.38 0.94 0.54 1.04 1.22 0.76 1.00 1.04 1.13 1.11 1.17 1.05 0.84 1.27 0.51 0.81

O:E < 0.5 O:E 1 - 1.99  O:E ≥ 5

O:E  0.5 - 0.99 O:E 2 - 4.99

Argentina

Colombia

Australia

Canada

England

Russia

Ratio of observed and expected (O:E) age-standardized disability-adjusted life-year (DALY) rates in Brazil and comparator countries, both sexes, 2016

Brazil

India

China

South Africa

Mexico

Appendix Figure  4



Methods  
The Global Burden of Disease (GBD) 2016 study organises causes of mortality and morbidity within a 
four-level classification hierarchy to produce estimates that are mutually exclusive and collectively 
exhaustive. The full GBD cause hierarchy, including corresponding International Classification of 
Diseases (ICD)-9 and ICD-10 codes, is detailed in the respective GBD 2016 publications. Risk factors are 
likewise organized in a four-tier hierarchy. The GBD 2016 included substantial methodological 
improvements from 2015, as described in detail in the GBD mortality, cause of death, years lived with 
disability (YLDs), disability-adjusted life years (DALYs) and healthy life expectancy (HALE), and risk factor 
publications (see “research in context” sections).1  

1. Data
Data for all-cause mortality models were derived from vital registration systems, survey data, census 
data, birth histories, and sibling histories where complete vital registration information was not 
available. Cause-specific data included a comprehensive set of sources that met quality inclusion 
criteria, such as vital registration, disease registries, and verbal autopsy from 1980 to 2016. A 
complete list of data sources used in Brazil cause-specific mortality estimates is provided in Appendix 
Table 1, categorized by type of data source (vital registration, verbal autopsy, surveillance, sibling 
history, survey/census, cancer registry, or police records). Data on nonfatal outcomes come from 
published studies, survey data, ministry of health and central statistical office webpages, 
epidemiological surveillance data, and hospital inpatient data. A complete list of data sources used 
in Brazil morbidity estimates by cause is provided in Appendix Table 2, including the coverage level, 
year, and type of data source. Data on risks come primarily from published studies, surveys, 
censuses, and satellite data. A complete list of data sources used in Brazil risk factor estimates by 
risk is provided in Appendix Table 3, including the coverage level, year, and type of data source.

Inclusion and exclusion criteria for all-cause mortality and cause-specific mortality and morbidity
data is available in the GBD mortality appendix, cause of death appendix, and YLDs appendix. 2

Detailed information about deaths in Brazil was mainly obtained from the Mortality Information
System (Sistema de Informações sobre Mortalidade, SIM) database.3 Population censuses and
intercensal estimates were provided by the Brazilian Institute of Geography and Statistics (Instituto
Brasileiro de Geografia e Estatística, IBGE).4

1 Wang H, Abajobir AA, Abate KH, et al. Global, regional, and national under-5 mortality, adult mortality, age-specific mortality, and life 
expectancy, 1970–2016: a systematic analysis for the Global Burden of Disease Study 2016. The Lancet 2017; 390: 1084–150. 

Naghavi M, Abajobir AA, Abbafati C, et al. Global, regional, and national age-sex specific mortality for 264 causes of death, 1980–2016: a 
systematic analysis for the Global Burden of Disease Study 2016. The Lancet 2017; 390: 1151–210. 

Vos T, Abajobir AA, Abate KH, et al. Global, regional, and national incidence, prevalence, and years lived with disability for 328 diseases and 
injuries for 195 countries, 1990–2016: a systematic analysis for the Global Burden of Disease Study 2016. The Lancet 2017; 390: 1211–59. 

Gakidou E, Afshin A, Abajobir AA, et al. Global, regional, and national comparative risk assessment of 84 behavioural, environmental and 
occupational, and metabolic risks or clusters of risks, 1990–2016: a systematic analysis for the Global Burden of Disease Study 2016. The 
Lancet 2017; 390: 1345–422. 

Hay SI, Abajobir AA, Abate KH, et al. Global, regional, and national disability-adjusted life-years (DALYs) for 333 diseases and injuries and 
healthy life expectancy (HALE) for 195 countries and territories, 1990–2016: a systematic analysis for the Global Burden of Disease Study 2016. 
The Lancet 2017; 390: 1260–344. 

2 Ibid 
3 Ministério da Saúde. Sistema de Informação sobre Mortalidade. 2014. http://svs.aids.gov.br/cgiae/sim/ (accessed June 20, 2017). 
4 Censo Demográfico 2010. Instituto Brasileiro de Geografia e Estatística. 2015. http://censo2010.ibge.gov.br/ (accessed June 20, 2017). 



To evaluate the completeness of death registration, for every intercensal period we applied three 
death distribution methods: synthetic extinct generations; generalized growth balance; and a hybrid 
of the first two methods, as described in detail elsewhere.5 We use the entire time series of these 
death distribution estimates of completeness and the completeness of child death registration to 
generate our time series of registration completeness.5 

An assessment by Campos de Lima and colleagues estimated that the completeness of death counts 
increased from about 80% in 1980–1991 to over 95% in 2000–2010, and the percentage of ill-
defined causes of death decreased about 53%.65Despite these improvements, the GBD found that in 
2015, 18% of deaths in Brazil were coded to garbage codes (GC), meaning that the deaths were 
assigned to ill-defined diagnoses or to conditions that cannot be causes or underlying causes of 
death. The garbage codes were reassigned to specific ICD codes by age, sex, location, and year using 
proportional, negative correlation, multiple cause of death, and fixed proportion redistribution 
methods. 

2. Mortality
We report data on cause-specific mortality and cause-specific years of life lost (YLLs) due to
premature mortality for 264 causes of mortality. For GBD 2016, 68 causes were considered causes
of disability but not death, while 5 were considered causes of death but not disability. Cause-specific
mortality estimates for each age, sex, and location-year were most commonly generated using the
GBD Cause of Death Ensemble model (CODEm) and the CodCorrect process. In CODEm, a variety of
models were developed. For each individual model, out-of-sample predictive validity was assessed
and models were ranked for use in ensemble modelling. The ensemble with the highest out-of-
sample predictive validity was selected from differently weighted combinations of individual
models. For causes where there was evidence that children and adults had different relationships
between their covariates and death rates, separate models were run for different age ranges.
Separate models were also developed for countries with complete, representative, and extensive VR
by cause, including Brazil, to ensure that uncertainty reflects the more complete data in those
locations. The CoDCorrect process ensures that there is internal consistency between cause-specific
and all-cause mortality estimates by rescaling causes up the GBD hierarchy using a core algorithm
described in more detail in the GBD cause-specific mortality paper appendix.6

3. Morbidity
Estimates of morbidity were produced for 328 causes and 2982 sequela for each age, sex, and year.
For GBD 2016, 68 causes were considered causes of disability but not death, while 5 were
considered causes of death but not disability. To estimate YLDs, the Bayesian meta-regression tool
DisMod-MR 2.1 estimated prevalence and incidence for most causes of disease and injury and their
non-fatal outcomes, calculated the product of incidence and a specific disability weight for each
sequelae, adjusted for comorbidity, and aggregated to cause-level, ensuring consistency for each
condition. Several causes were estimated using custom models; details of these causes and their

5 Naghavi M, Abajobir AA, Abbafati C, et al. Global, regional, and national age-sex specific mortality for 264 causes of death, 1980–2016: a 
systematic analysis for the Global Burden of Disease Study 2016. The Lancet 2017; 390: 1151–210. 
6 Lima, E. E. C. D., & Queiroz, B. L. (2014). Evolution of the deaths registry system in Brazil: associations with changes in the mortality profile, 
under-registration of death counts, and ill-defined causes of death. Cadernos de Saúde Pública 2014; 30(8), 1721-1730. 
http://dx.doi.org/10.1590/0102-311X00131113  

http://dx.doi.org/10.1590/0102-311X00131113


modelling strategy can be found in the GBD YLDs publication. YLDs were estimated for all mutually 
exclusive sequelae by multiplying prevalence by a disability weight, then correcting for comorbidity 
and aggregating to cause level.  

4. Disability-adjusted life-years
DALYs are a combined measure of mortality and morbidity. They are calculated by summing YLLs
and YLDs for each age, sex, location, and year.

5. Risk factors
Deaths, YLLs, YLDs, and DALYs attributable to 84 risk factors or clusters of risk factors were assessed
in GBD 2016. For each risk-outcome pair, relative risks of mortality and morbidity were estimated on
the basis of meta-analyses of the literature. Second, exposure to each risk factor in each country and
Brazilian state by age, sex, and year was estimated on the basis of published and unpublished data
with primarily Bayesian estimation methods. Finally, attributable deaths or DALYs were estimated by
comparing the present distribution of exposure to a theoretical minimum risk distribution of
exposure selected for each risk factor. Each risk, exposure estimate, and theoretical minimum risk
distribution and uncertainty in the background outcome rates have been propagated into the final
estimates.

6. Socio-demographic Index
The Socio-demographic-Index (SDI) is a summary indicator based on average lag-dependent income
per capita, total fertility rate in the population, and years of education attained in the population
over 15 years of age, calculated as the geometric mean of the rescaled (0-1) values of the three
components for each location-year. The 2016 SDI score for Brazil was 0.71. GBD 2016 grouped
locations into low, low-middle, middle, high-middle, and high SDI for analysis.

Expected values calculation
Gaussian process regression was used to estimate the relationship between SDI and each age-sex-
cause death rate. These relationships were used to estimate expected YLLs based on SDI alone for
each age, sex, location, and year.

Scale of SDI
For each component of the SDI, 0 represents a theoretical minimum level of development for the
selected health outcomes and 1 represents a theoretical maximum level of development for the
selected health outcomes. Thresholds were set based on the relationship between each component
with under 5 mortality rates and life expectancy at birth and identified points of limiting returns if
they occurred prior to theoretical limits.

7. Uncertainty levels
Uncertainty levels were propagated at multiple stages throughout the GBD modelling process.
Uncertainty for mortality and YLLs reflected uncertainty in the levels of all-cause mortality and
uncertainty in the estimation of each mortality cause, in each age group, sex, and year. Uncertainty
in the disability weight for each sequela was propagated into the estimates of YLDs for each disease
and injury. A sample of 1,000 draws was taken from the posterior distribution of each estimation
step; aggregation of uncertainty across age, sex, and location was performed on each draw,



assuming independence of uncertainty. The lower and upper uncertainty intervals (UI) represent the 
ordinal 25th and 975th draws of each quantity and attempt to describe modelling as well as 
sampling error. 
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